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area north of Tccele, v.,hich is Cc*n tlie ctnycn and arct.'r.1 to the
left. lYhile the steep, nerraw c:rny.ln cre;ird deul.:.ir p;c,;.: :rs. tle
graviiy'baseC concentratar fltw reqi,ires oily five prc{jri;s pr1:l!i,
crealirg signlficant savhgs in etrrgy co.:is,

Thjs view down the canlon shorvs the crushing plani in the
foreground, the conveyor passing the warehouse and shopa
buildiag to the fine ore storage shed and the concenrrator buildlrg.
Beyond are the southern shrre of the Creat Salt Lake and a farming

On August 3tst-{ne day aherrl of a
sch":iule that haC berri set five ;re:rs b.,:;r'.>-
Arrconda Cop^oer Company shipp+d t-h; iirst
co.r,J€iltrates from its $217 million Carr Fork
mine neai Tooele, 25 miles southv:est of Salt
[*ke City.

One of tle veiy few underground base
meial nin€f develo;ied in the United Stetes i-n

the past decade, Carr Fork wiil produce
bet*'':er d1,0O0 and 30,Ct{ tons annually of
copprr contained ir concentrates.

FeeC to the mill is ore g:ading 1.8.{ p€rcent
copp{r, along with "signiiicant" quani.ities of
molybr:anun, gcld and silver. The ore also
carries a sizeable quariity of mag:etiie, cf no
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S?I7 Mii!<ln Cerr Fcr!.r Proincf Con"r€s Gri S?re**"r Gn Sei;c,iu!a F;n:.1 i'i.scy flr:r-lJ,:,1'
eccnor::ic value at the mrrnr:it. Resea:ch is
being done, hc.t?;t.', oi' the Ei:slbrlily of
util'.zing th: m:g:r"liie f,-li washi.iig co.ll.

Shrt-up of the opeiai-in weai, releti.ieiy
wel-I, said Hanager Arlh,:: Ditto.

Ditto said lt was aniici;;ai€d thet production
Ievels would be ne:r 1,ry]-'tpd by the end of
Octobcr. He said the scheCule ca.ils for rateC
capacity to be ecnieved by the fourih quarter
of 198C.

Rated capacrty cails far i4,O00tpd of ore,
working three shifts a day for five days a
week. An equa! amo';:lt of ore rill be hcrsteC
daily on two shiits per dar, five riays d w!.ck.
Miltrng capacity is 10,0CCtpC on a thr;**,shi::

basls, seie:i C:;;s a werk.
The ci;:.ientr.,r,:; is lo-l 'd i-

rsiicir ce:rt,).l. .lJthr:r5r ;l- l:
56y1o 6lp;:;-:1 n.'iI ::,: eI:_-.
vanleEe ci gia';:iy flow trr;u'":.. *.:
only five prcc-is pu::::'.-', ,::e rr . ,-

entire pla::i.
Concenirate is h::':lt'l lir,i riil':- .)i' .:'-,r,'- t'l

the main line of the Union Pacliic l-:rl:rii.
then shipped to the Anaco::d:, sl,:ii;r at
Anaccnda, llontana for sm:1iirg. Blisler
copi€i prulucei at ^A,naconria is siiippr.: j 1q

tJrr: cor.pany's electrciytic reii:rer7 al Gre:l
Falls, )Ic:.:aira.

(Coniinrtrl on \e:<t Pag:;
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C*rr Fork ...
(Continued from Prer,ious Page)

lJ,trough start-up of the fiveyear pioject on

schedule and near budget is considi:red a

reina:kable achievement, Ditto and his staff
and crew, now tolaling ?20 persons, are
having no time to rest on their laurels.

"il'30 will be our most challenging year as

wf '. -i: io expand production" towards rated
c.; ;1,, Diito said. "Ttrere is and will be a
!!.1 , ii::,.:nd on the work force and

-- 'i!:. :;sonnel," he exPlained.

i '..i€ :l : q'ork force, 80 percent inex-

;.:fli.,.:ed, has been concentrating on
rieveicpment work. It is now making the
transition to production, developing and
prcdueing ore from 300,fi!Gton blocks via the
conventional blasthole method, with some
vana'iions to come. (See below.)

Additional miners are being added and
trained and by the time rated production is
reached in about a year there will be a

; ..' .: r,-i:. -l ". r" 'i i'
;. ., : ': jr:: ': / ;: e.,j. ':.-;.ll f. :t jl

!;--..r.a-"
'.1i.. '''"" ''.'

planned 820 personnel on the Carr Fork
palroll.

The Carr Fork Project is located in the
Oquirrh Mountains on the northwest flank of
the huge Bingham Canyon openpit mine of

-ennecott Cr,pper Corpcrration, q'ith the t\4o

companies having common propert) krund-
aries.

Anaconda's access to it^s Carr Fork
operation is from the west side of the
rnounlains, x'ith a road frr.rm Trrcrele running
northeasterly into Pine Cany'on. where the
Carr Fork concentrator, rffices and other
:;urface facilities are lti( d.

NEI1 TIINE_OI .STRICT
Although the Carr Ft r-nine is a com-

p)et.ely new operation I iucing from new

o;-el,odies, the district is . r, old-tirne, ia: ge-
scale producer. The new opF.lral)on ls
producing from orebodies dee[.ter arnd fuiher
to the east than previo'.rs production.

Anaconda, which acquired the Carr F<.irk

property' in 1948, has been active in the

Bingham ]\{ining District since 1914 ;hen
lnternational Smelting & Refining Conpany,
a subsidiary, built a cust.om srnelter near
Tooele.

To establish stable sources of ore and

concentrates for its Tooeie slTielter,
Anaconda acquired interesls in r';';-il":s
properties and companies in the Cistrict B1'

the mid-1930s, it held a substaniial interc-st in
the area west and northwest of the Bir;gham
Cany'on mine. Five of the companies in s hich
i\raconda bad interests subsequently con-
solida'red to form National Ti.mnel & ."!ires
Company, which developed the first un-

tierground copper mines in that part oi the
iistrict.

To transport ore from the Ulah-Dela*are
:rine to '.he International concentrator and

-.melter in the rugged coriniry, National
T\rnnel & l\lines drove the u7,O0Gfoot Elton
iunnel. lt began the project in 1937 and
completed it in 1941. The company continued
to op€rate through Worid \\tar II, until 1947.

D'.:ring 1948, Anaconda acquired all the land
and assets of National T\innel & I{ines, in-
cluding the Carr Fork clairns. A 2G1 ear
exploration proSram on the properties'ied to
an extensive core drilling prog:am thai oegan
in 1969. By 1973, ciiiilers had delineated the
Yampa and Highland Boy orebodies that are
the basis of the Carr Fork mine.

The Can Fork Ceposits lie unCei the
wesrern flank of the Oquirrh l\lountains at a
depth of 2,Ct00 to 6,000 feet. The ore is a skarn
formed in two limestone units enclosed by
cuartzites, all of which are Pennsylvanian in

^da-The orebodies have an average overall
dimension of approximately 2,950 feet by
3,300 feet and show exceptional continuity,
*-ith few unmineralized zones within the
presently defined boundaries. The two
mineralized limestone beds range in
thickness from about B0 to 250 feet.

Dips range frorn vertical to 20 degre.es and
ihe strihe varies from easi-west to noriheast-
southwest. Hangrngu'all and footwall rocks
are generauy unmineralized quartzites, u'ith

(Continued on Page A-4)
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Futfin' Reck in Th* ,*er
At lest! Afrei five years of work and the expenditure of riore than E:.,)l million, a front-end
toader beings to recover the first of millions of tons or ore seleral tlrrusand feet below the
surface. :

Page A-2 PAY DIRT-fni eimountain October.



Qo* Fork ...
(Continued from Page A-2)

the exception of some minor areas of copper
mineralization in the hangingwali. Ttre ore is
moderately hard and tough, while the waste
rock is hard, brittle and fractured.

A I\lODERN;ZED OPERATION
To minimize per unit costs, the Carr Fork

mine utilizes a variety of equipment that has

been developed in recent years. Hagglunds
loaders, five-car shuttle trains and two-boom
Atlas Copco drill jumbos are used in
development work. Rubber-tired LHDs .,re
used for ore recovery.

The main haulage syslem, when in
operation, will use two trains of 16-cubic-yard
Asea cars. Each train contains 18 to 20 cars,
powered by two General Electric 30-ton

locomotives.
The trains can be controlled from eitber

locomotive, with the second unit respcinding
automatically to the operator's commands.
The trains also can be radio-controlled by an
operator at the loading chute. The system is
built to U.S. railroad sLandards.

Conventional blasthole methods are being
used for mining, but the company also plans
to use Canadian Industries Ltd.'s patented
"Vertical Craier Retreat" method.

"This meihod has been a fact of life for
three years," Ditto explained. "Ii empiol's
essentialll'the same procedures rl'e had
aiready anticipated using. Nothing diiferent
with respect to deveiapment, drilling. ore
draw, and so on. It's simply a variation aad it
has the potential to eliminate some
development work and also to use explosives
more effectively- It bas the poteniial to
reduce biast darnage throughout the mine and

at the same time produce better fragmen-
tation. It's a very significant development."

]!TI\E USESFOUR SHAFTS
Four circular-concrete-lined shalts service

the mine. Three shafts, the production,
service and exhaust air shafts. were sunk
from the surface. The fourth, a fresh air
shaft. was collared near the end of the 6.oXr-

foot Pine Canyon tunnel.
The produetion shaft was bottomed at 3,784

feet in late 19?8 with crews from Anaconda
and Peter Kiewit & Sons both contributing to
the work. Ttre service shaft was completed to
a depth ol 3.845 feet and u'as used to ltoist

'*'aste as weli as men and supplies until the
production sl,aft became operational.

The internal fresh air shaft was bot'romed at
3,511 feet. The Pine Canyon access tunnel, in
which it is coliared, wil be used only for air
intake and senr'icing the shaft.

Thys.sen ltfining & Construction Company
sank the initial 2,493 feet of the 3,36C-ioot deep
exhaust air shaft. The remainlng aP
proximately 850 feet will be done by
Anaconda crews, whicb are now being
mobilized. The bottom wiII connect with mine

jg1i,..?L

.#

' Where One Re-erches The $q.ri"teee
The ecncrete structure encloses the headframe for the circular ccn.';ete-lined, rg-foot-

di*r;:eterproductionshaftthatbottomsout3,7E2feetbelowihesi iace. iotherightofand
tre,vond it can be seen some of the sti'uctural steel for the headframe t:i the service sbaft
that goes approximately to the same depth. In the foreground, the cciiveyor that moves
€oarse ore to the crushing Plant.
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Cqrr Fork ...
workings at the 9?0 level, the bottom haulage
level.

IIIILL WORKING lVELL
Drttc saicl the new rr,iil "is doing extrer:ieiy

*.eii," corning on line with ,,no hitches
whatei'er. "

Anaconda engineers designed the flowsheet
and Bechtei Corporation provided con-
structicn management. Concentrator
Supe:ir.iendent Jeff Butwell was with the
project sirce it began.

.{n:conda considers itself conservative
*nen it comes to designing and building
crushing plants and the company put together
an ei(tra husky plant at Carr Fork. Equip-
rneirt inchtdes Nordberg cru,qhers, Tyler
sJ: ;..;. Fdik drive:, Jeffr:;,'belt cor..,i;".1,-s
rr : !,'-::;s i-{;.r.,i::e g:il:C.:,5 Jpill:. g1;;:1.'

equipr:renl was obtained frorn other
.{nsc. :ida opefations anci was rebuilt.

"HOIIF-cR OlY\" PI.RSOhI 3L
Be:'-.. ise of the seriou,s shcrtag. 0f un-

Cer-. .:: i min'.is. not onl'v rn the Carr Fork
are: bu: throughout the \\'esi. Anaconi;
bege:i a "head start" unc.lergrour:d niner
rrai.i-i program in the sprirg of 19??, more
..ha; iwo years aheari of the time when
pr(.)iictl'lr was scheduled to begin. Persons
acc.rjreC ;lr training received four months of
c13: .,j arC practical instruction before going
io *i,.rk in the mlne on del'elopment work.

The rraining program has been and is part
.-,i :h: .\.r.:conda phiiosophy to use ernpioyees
io ccn.itn-ic! t-aciiities and cievelop the mine
:nri :h.:: retain ther-n as the operating staff
The c',,nnanj' feels this is a gmd pciic.v- for
nrary reasons, incluCing loyaity, morale and
contin,rliy of personnel.

Althr,,ugh qualified "outsiders" who made
applilratlon have been accepted for lrainirrg
acd.or empioyment, mcst of the non-technicai
work force has been recruited from the
si.iiro;.:iCing area. Ilost of these peopie
alrea,,ly' have housing, family ties and con-
sirirr ihe ar€a as "home," factors that tend to
keep ernpioyees wcrkjng at Carr Fork and not
pull:'g up stakes and moving away.

,{l:aconda started ils firsl training class at
Carr Fork in the spring of 19??. In August of
that .v'ear, the first gradu:t"es receive<i cer-
tjficates in trackless min!. I procedures.

During early slages of i ,eiopment of the
minr', co;iliactr,rs were eiaplcyed. By laie
last ,vear, as additional trainees graduated
and joined the work force, nearly all the
mincrs were Anaeonda employees, a gradual
transition completeC during 1979.

Since a company study indicated it could
not expect to recruit miners from other
mining comrnunities, hiring and training of
local residents is now standard practice.
Since few of these new employees have un-
dergi,:u,.rd mining experience, training from
scratch is an integral part of the program.

(Conrinued on Next Page)

A long View Down Pine Conyon
A vantage point from atop of the production shaft headframe enctosure provides an ex-
cellent view down the canyon and of the surface facilitles. Since the photo was taken just
before production began, there was yet no ore in the coarse ore stockpile area in the
foreground. Structures on down the canyon are the crushing plant, rrarehouse and shop
building, fine ore storage pite shed and the concentrator,
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eegrr Fork ...
trainees for underground mining are

carelully scre.ened. On the average, about
eight new irainees are selected each month
and are paid from the slart of training.
T:aining inciucles four major tcpics: ,trilling,
biasting, ground support and mucking. As
part of the oiientation, sessions are lield on

mine safeiy and first aid. After graduating,
they are usually paid the gc'ing rate for ihird-
ciass miners.

T'RY FOR IIETTER TI]Ih..G
At the time Alaconda ii,alagement -*as

dr:baiing in 1974 q,hether to proceed xiih ,"he

Carr Fork Project and its inassive capital
investment, the copper n:arket +'as beginning
to break, starting its long downhill slide. In

Page A-6

:.ji:li,,r, .\-,2: .'.:a at iire ti:.1e, pr!or :c its
merger into Atiantic-RichIield, \1'as not
exactly brirdened with excess cash.

In djscu-ssing that dillema, Ditto said,
"Perhaps the rnost important issue relates to
the cost of production, as oppcsed to
specda'iing on what tlre future market price
might be. The first prernise is that i.here *'ill
coniinue to i:e a copper business. If this is
accepted as valid, analysis must then shift to
the 5nsition of the cornpany as a producer in
the copper industry. If it is a low-cost
prc:lucer and if ihere ccntinues to be a copper
bu-riri::ss, |he cc,rn;;any w'iil survive.

"It hecame .:;pa;en'. cai-ly in the com-
pany's anal;-'sis that 

"he 
Carr Fork orebody

could be a low-cost producer," Ditto said.
"This provided a substantial portion of the

PAY nIRT -Jnternrountain October,

:,lLi':iiag.illent or assurance to c-'::rnlt ii,e
tre;nendous amo'.mt of money requiied.

"On the other side," he continued, "tbe
consensus at the time the appropriation s'as
committed--and management still feeis
sirongly a'oout this as regards to )ong-range
pianning-u'as that the priee<ost sq'reeze
that the copper industry is now in u'ill change.
There will be a profit rnargin in this bl iiness
in the 1980s. Anaconda is optimistic that Carr
Fork can do well not only because it is a iow-
cost producer but aiso because the mi;re will
be coming on stream dr-rring a perir'rd of
higher cieinand than the indrislry has been
locking at recently.

"By putting this project in now, tle com-
pany can slart up during a period of high
demand, instead of being involved in a period

Arizona & New tr{exico November 1979
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i*d And i'r:lll i.iEll
Pirn'r1' of grinCing rnuscle is provided by the Hoppers IJ:r::irge r:;i!is. Li:.ii'rg c:rij::citj is 10,{,4:; to:rs i',er dal on a',hree-shift hssis.
millsshownhere,g'ithal{x2S-footrodmillintheforegrour.i:rda Ttre p!:nt is operated seven dals a r+eek.

l6lix29-foot ball mill. There also are trr'o.91:ri5-fc,.rt reg:-i:'ii hall
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Cgrr Fork ...
of capital expenditure during a time when lt
can generate revenue.

"This is one of the problems most mining
companies face," Ditto pointed out. "The only
time they can generate enough cash to
provide the funds for capital expansion is
during the times of higher product prices. By
the time they get the project going, the
derrand is gone, and they are trying to
recover the investment at low prices for the
product. Anaconda hopes in this case that it
will be in the reverse position," he concluded.

At this point-some two months after
production began-Carr Fork is in that
posit!on, with copper prices fluctuating
rapidiy between 90 cenls and 91.10 or more a
pound, gold prices in the 9400 an ounce range
and silver several times higher than it was a
few months ago. With the shaky econorny,
however, there is no telling where these

Fine Ore Stor*ge Shet{
An interesting pattern is formed by the steep panels of the roof coveriag the fine ore stock-
pile to protect it from the heavy snorvs that sornetimes fall in the region. The covered
conveyor moves the ore on demand to the concentrator building, behind the photographer.

El Paso. He joined the Nevada operations
after graduaiion in Ly/4 as a metallurgical
engine€r and became supplemenlal control
system engineer in i9i5 and safeiy and
securit-v supervisor in 1976.

Chevron Shale Oil Company, a subsidiary of
Standard Oil Shaie of California, has been
drilling core test holes on its property near
DeBeque and Grand Valley in Colorado.

Norman Angell, senior legal representative
of the company, told the Garfield County
Comrnission that the company has been
drilling since June. "We won't have resulls
from the core test before the snor+ falls."

"Development will deperi on what
financial incentive the government can come
up wiih. We are cppcseC to the !l a barrel tax
cre<iii. The federai gov€rnili€nt can come up
with betier incentives at the front end."
Angell claims.

He said the project is in the beginning
stages and ioid the conl: :r.rritnefi the
compan)'has not set a schedule r.'CecideC on
which technique it will use, how much it wiil
develcp or horv rnany workers wiil be neeCed.
Ange1l sa!d he beiie.res thcse decisions woui'i
be made this year.

E. T. Carlson has been nanred vice presi-
dent and R. G. Bryant Jr. has been appointed
project manager of
Freeport Gold Com-
pany, a subsidiary of
Freeport Minerals
Company'.

Freeport Gold is
the operaior of a 70-
percent-owned joint
venture with FIIC
Corporation in Ne- 6
-.^t^,.,L..-^ l*:tli-d I
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various prices wiil be a ye:r fiom now--when
Carr Fork is scheduled to reach designed
producticrn 1e.,'els.

In the meantime, Carr Fork is making a
major contiibution l-o the economy of the area
and the state as a whole, with a major payroll,
large-scale purchases of goods and services
and sizeable tax contributions to many levels
of government. Hog.:fully, Anaconda aiso will
share in tl ,: pr'. .1 .

Qf i'ii;tes And ltlen
Robert A. Maione of llcGiil has been ap

pointed manager ot' safety and security for
Kennecott Minerals Company. llalone, 27,

had been safety and environmenlal control
director for the Nevada ]lines Division since
tn8.

He has a bachelor's degree in metallurgicai

five million tons of
mineralizalion averaging 0.3 tro-"" ounc, of
gold per ton.

Carlson will undertake the responsii. iy
for process design and Bryant for the ove .,.i1

engineering, design and construction of :.lis
possible $70 million project in Jerritt Cany'cn
north of Elko.

Carison's experience with Freeport since
joining in 1940 has covered both the chen:,i:a!
engineering and research anil de,;c'::.;.:'':i
areas. He was operations manags.' i;,-r : ,

Freeport chemical division frorn i9{'r ;J. r'
vice president of the Freeport reseaic.r '-::..
development unit from 1970 to 1976 anC ,.'i:,r
president of Freeport QueenslanC l.iiri"-el 1r ;. ,

a subsidiarl', from i972 to 1976 whe.- i-J ,,'..rs

named director of research al.J deveicpriltll
for the parent company.

Bryant joined Freeport in lgig as a niechan-
lcal engineer and has held several super-
visor-v positions, notably superintendent of
mainienance at the company's Grand Isle
suiphur mine in the Gulf of llexico. project
engineer anC rran;ger of enginec'nng.
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